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ABSTRACT

Improper postharvest handling, including delaying cooling, is a big concern for maintaining the freshness of fruit and vegetables in the
postharvest supply chain. The objective of this study was to investigate the influence of short delays in cooling on some important quality
parameters such as physiological weight loss, firmness, total soluble solids (TSS), and color (L*, h°, and C*) values of bell peppers stored
in a controlled chamber. Bell peppers treated with three different treatments showed a gradual physiological weight loss of 1.46%, 3.18%,
and 3.14% after a storage period of 15 days with: immediate storage (IS) after harvest in a controlled chamber, delaying storage (DS),
leaving bell pepper without cover for one day, and under cover (DSC) separately in a greenhouse and then storing them in the controlled
chamber, respectively. Over the storage period, slower firmness reduction (19.88%) of the IS treated bell peppers was observed compared
to other bell pepper samples with delayed cooling. Bell peppers that underwent IS treatment showed lower changes in TSS (°Bx) values
(6.89 to 7.24) compared to other treatments during the storage period. Fewer changes in color (L*, h°, and C*) values were found with
IS treated bell peppers. Overall changes in the assessed quality parameters of bell pepper samples were slower with IS treatment than
delayed cooling treatments throughout the storage period. This study provides significant information on the handling of harvested bell

pepper in a favorable environment before transportation to processing and storage centers.
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INTRODUCTION

Bell pepper (Capsicunz annuum 1.) is a balanced source of most
essential nutrients, has rich sources of carotenoids and important
antioxidants, and is rich in flavonoids and phytochemicals (Curl,
1962, 1964; Matus et al., 1991; Marin et al., 2004; Maria et al.,
2010; Gandolfi et al., 2018). Recently, the cultivation area and
yield of bell pepper have been increasing as it is a rich source
of functional values for anti-aging and healthy beauty foods,
with possible links to the prevention of certain types of cancers
and diseases (Vanderslice et al., 1990; Simonne et al., 1997),
hence contributing to the increased global trade of bell pepper
(Topuz et al., 2009). However, similar to other agticultural
produce, bell pepper is highly petishable and susceptible to
quality deterioration; therefore, specific postharvest handling
is required (O’Donoghue et al., 2017).

Fresh produce should be available with good quality to meet
consumer demand; therefore, producers and consumers

place a lot of importance on the retention of their quality
attributes during handling and storage (Sigge et al., 2001).
Peppers rapidly lose water after harvest, which contributes
to a major quality problem and has a negative impact on
pepper freshness during shipment, storage and subsequent
marketing (Lownds et al., 1993). With improper post-harvest
management, the quality of bell pepper changes very fast
and it spoils after harvest due to its perishable nature.
Therefore, the post-harvest environment before storage in
an environment-controlled facility is critical for maintaining
the quality of bell pepper at the time of consumption.

Temperature and humidity have the strongest influence
on the postharvest quality and extending the shelf life of
fruits and vegetables (Tano et al., 2007). Proper temperature
management between the period of harvesting and
consumption has been found to be the most effective way
to maintain quality (Arah et al., 2015). Cooling delays cause
reduced quality of fruits and vegetables due to high rates
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of respiration and associated normal metabolism, fostering
water losses, and increasing decay development (Paull, 1999;
Thompson et al., 2001). After harvesting, even a short
cooling delay for some fresh fruits can result in quantitative
and qualitative losses up to 10% during marketing (Kader
and Rolle, 2004). Nunes et al. (1995) found that 6 or 8-hr
delay at 30°C before storing strawberries for 1 week at 1°C
and 1 day at 20°C resulted overall quality losses compated
to the fruits that were immediately cooled. Cantwell and
Thangaiah (2012) reported average weight losses of 0.4 and
0.75% pet hout for bell peppets duting delays at 25 and 37°C,
respectively, and also resulted in losses of fruit firmness,
gloss, and visual quality. On the other hand, at very high
relative humidity, harvested fruits and vegetables maintain
their appearance, freshness, nuttitional quality, and shelf life.

Around the world, postharvest quality and shelf-life
extension of horticultural produce to get maximum returns
have always been a major concern, hence, postharvest
handling and storage environment needs to be improved for
better access to domestic and export markets (Simmons etal.,
1997; Hameed et al., 2013). Postharvest handling of bell
pepper such as immediate cooling after harvest or delays in
cooling while leaving bell pepper inside a greenhouse for a
short period of time are important factors for producing
high quality produce. Delays in cooling of bell pepper after
harvest may result in overall quality loss, not only during
storage, but also even in processing in general.

Post-harvest losses of vegetables due to their highly
perishable nature are a major concern for producers and
processors (El-Ramady et al., 2015; Chitravathi et al,,
2015; Shim et al., 2016). Some loss is inevitable, and the
extent of postharvest losses varies depending on the
produce, handling procedure, storage, and environmental
conditions (Ramaswamy, 2015; Lim et al., 2016). The
quality of the produce should be maintained through all
phrases from field production to consumption. Therefore,
proper postharvest handling of bell pepper is crucial for
quality produce either consumed as a fresh commodity or
processed (Bosland and Votava, 2012).

Recently, numerous researchers have reported postharvest
quality losses in bell pepper (Tsegay et al., 2013; D1"az-
Pe’rez, 2013; Belovié¢ et al., 2014; Cheema et al., 2018).
Some researchers reported the effect of postharvest
and packaging treatments on the storage quality of bell
peppers (Cuadra-Crespo and del Amor, 2010; 1li¢ et al.,
2012; Singh et al., 2014; Choi et al., 2017). Few reports,
however, have focused on the effects of short-time cooling
delays on the quality of harvested bell pepper. In addition,
conventionally, most of growers and produce handlers
keep harvested bell pepper unattended in a greenhouse
for about half a day or one day before transportation to a
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processing and storage center. The ambient environment
before storing bell pepper could have some effects on
the quality and shelf life of bell pepper. Therefore, it is
important to explore the influence of cooling delays on
the postharvest quality of bell pepper.

Weight, firmness, total soluble solids, and color are
important quality factors of fruits and vegetables (Kader
etal., 1977; Satyan and Patwardhan, 1983) that are critical
to consumer acceptance and market success (Barrett
et al., 2010), and could be maintained with appropriate
postharvest handling procedures. Therefore, the objective
of this study was to investigate the influence of short
cooling delays on physiological weight, firmness, TSS
content, and color (LL*, B°, and C¥) values of bell peppet,
such as the immediate storage in a controlled chamber
after harvest, delaying storage leaving bell pepper with and
without cover for one day separately in a greenhouse and
then storing them in a controlled chamber.

MATERIAL AND METHODS

Bell pepper samples and delayed cooling treatments
“Ferrari” variety bell peppers were grown in the middle
part of Republic of Korea and harvested in May 2016 with
an average height and width of 11£1.6 cm and 8*1.2 cm,
respectively. The bell pepper samples were evaluated
under three different treatments: “immediate storage of
bell pepper after harvest (IS)” in the controlled chamber
(i.e., without any cooling delay), storage in the controlled
chamber after “delayed storage leaving bell pepper without
cover for one day (DS)” in a greenhouse, and storage in
the controlled chamber after “delayed storage leaving bell
pepper under cover with a greenhouse shade cloth of
1.0 mm thickness (IDSC)” in a greenhouse (i.e., treatments
with cooling delayed for 24 hours).

The treatments were performed in separate spaces in the
controlled chamber and greenhouse with dimensions
of 6.5m X 45m X 3.0mand 7.5 m X 55m X 3.5m,
respectively in the Department of Bisosystems Engineering,
Chungnam National University, Daejeon, Republic of
Korea. One group of bell pepper samples was stored inside
the controlled chamber immediately after harvest (day 0),
maintaining the temperature and humidity at 10£1°C and
90£3 %, respectively. Two other groups of bell pepper
samples were put separately inside a greenhouse with
and without cover on the same day (Fig. 1). Temperature
and humidity conditions inside the greenhouse were
continuously monitored using four sensor nodes composed
of temperature and humidity sensors (model: AM2315,
Aosong Electronics Co., Ltd., Guangzhou, China), placed
outside of the greenhouse, inside the greenhouse, and in
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(IS) after harvest in a controlled chamber; B. delaying storage (DS)
leaving bell pepper without cover for one day and C. delaying storage
leaving bell pepper under cover (DSC) for one day, separately in a
greenhouse and then storing them in the controlled chamber (inset
photo- bell peppers).

the bell pepper storage boxes (covered and uncovered)
during cooling delayed for 24 hours in the greenhouse.

During this 24-hr delayed cooling, the temperature and
humidity inside the greenhouse was 28~38°C and 60~85%,
respectively, while temperature and humidity outside of
the greenhouse was 18~28°C and 55~75%, respectively.
During this delayed cooling period inside the greenhouse,
the temperature and humidity inside the bell pepper box
without cover was 29~39°C and 60~80%, and inside the
bell pepper box with cover was 26~36°C and 65~85%,
respectively. Postharvest recommendations suggest that gas
combination in a storage environment plays an important
role in extending the storage life of bell pepper; therefore,
the optimal atmosphere conditions for storage of bell
pepper combining 2-5% O, and 2-5% CO, have been
suggested to inhibit deterioration with storage time (Kader,
1983; Cantwell, 2001). The quality parameters of the bell
pepper samples were measured on harvest day (day 0) and
were immediately put in the three treatments. One day
later, the bell pepper samples treated inside the greenhouse
with and without cover were put back in the controlled
chamber. Thereafter, all bell pepper samples were stored
continuously in the controlled chamber and measurements
of the quality parameters of the stored bell pepper were
taken during the storage period at 5, 10, and 15 days.

Experiment design and statistical analysis

The bell peppers were assigned to the IS, DS, and DSC
storage environments and 30 samples were taken for each
storage treatment and three replications were taken for
each of the storage treatments. There were 90 samples for
each treatment, and a total of 360 bell peppers were taken
for evaluating quality parameters such as physiological
weight loss, firmness, total soluble solids (TSS), and color
(L*, °, and C¥) values at 0, 5, 10, and 15 days of storage.
Significance tests were made by analysis of variance
(ANOVA), taking a completely randomized design with
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subsampling combined over the storage period with SAS
software (version 9; SAS Corporation, Cary, NC, USA),
and the significant differences were assessed at the 5% level
of significance. The factors considered in the statistical
analysis of the data were delayed cooling treatments,
storage time, replication, and observation. In addition,
differences among means were determined by Duncan’s
multiple range test at the 5% significance level to identify
similar groups among the delayed cooling treatments and
quality parameters of bell pepper throughout the storage
period.

Various regression approaches were performed to predict
changes in quality parameters during the storage period
of the bell pepper treated with the three treatments. Bell
peppers treated under different treatments were considered
independent variables and quality parameters as dependent
variables. After simple linear regression, some nonlinear
transformations such as logarithm (/z(x)), exponent (¢,
power (&x"), and polynomial (P(x)) were used to analyze
the changes in quality parameters of stored bell pepper,
and the level of significance of each equation was also
identified. The coefficient of determination (R?) values
were considered goodness of fit for the regression models
used to select the best model for describing the changes in
quality parameters during the storage period.

Measurement of quality parameters

Physiological weight loss (PWL)

The physiological weight loss was evaluated by weighing
individual bell pepper before and after placing them into
each storage. The difference between initial and final weight
on the day of observation of the fruit was considered as
total physiological weight loss during each storage interval
and expressed as percentages (Gharezi et al., 2012).

PWL (%)=(Initial weight-Final weight on the day of
observation )/ (Initial weight)X100

Firmness

The firmness of the bell pepper was determined using
a penetrometer (model: TMS-Pro, Food Technology
Corporation, Sterling, Virginia, USA) by measuring the
force required for making a predetermined pierce using a
standard probe. The bell peppers were compressed by the
probe at a 5 mm penetration depth using a conical plate
at a speed of 50 mm/min (Choi et al., 2011).

Total soluble solids (TSS)

Bell pepper samples were randomly taken and wrapped with
four layers of cheesecloth, and juice was extracted using a
juice extractor (model: FruX80, Goojung Engineering Co.
Ltd., Seoul, Korea). The sample was thoroughly mixed and
the TSS content was examined using a digital refractometer
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(model: PR-32a, Atago Co. Ltd., Tokyo, Japan) and the
values were expressed as Brix (°Bx).

Color

The color of bell pepper plays an important role in
consumer acceptance. The color (¥, a* and /%) values
of bell pepper were measured at 0 day and during each
storage interval using a colorimeter (model: CR-400;
Konica Minolta Inc., Tokyo, Japan). The color values were
measured according to the procedure of Khairi etal. (2015).
The hue angles (4°) and chroma (C*) values were calculated
according to the procedure used by Topuz et al. (2009).

RESULTS AND DISCUSSION

Physiological weight loss (PWL)

The effects of delayed cooling treatments on physiological
weight loss of bell pepper with storage periods are shown
in Fig. 2a. In this study, the physiological weight loss value
increased during the evaluation period in all bell pepper
samples treated under the three treatments. Among the bell
pepper samples, DS and DSC treated samples showed a
similar trend in physiological weight loss throughout the
storage period. After the storage period, physiological
weight loss of the bell pepper with IS treatment was found
to be the lowest at 1.46%, while the physiological weight
loss of samples with delayed cooling under DS and DSC
treatment increased by 3.18% and 3.14%, respectively.

The analysis of variance of the bell pepper quality
parameters with delayed cooling treatments and storage
days as factors is presented in Table. 1. Significant
(p<0.05) changes in all quality parameters of stored bell
pepper among the three different treatments and between
the storage days are presented in Table. 2 and 3. The
statistical analysis showed that the effect of delayed cooling
treatments as well as storage period on the physiological
weight loss of bell pepper was found to be significant at
the 1% level of significance. R* and coefficient of variation
(CV) values for the physiological weight loss parameter
were found to be low. Experimental data on physiological
weight loss with storage periods under the three different
storage treatments fitted polynomial models with goodness
of fit R?values of 0.96,0.99, and 0.99 for IS, DS, and DSC
treated bell pepper, respectively (Fig. 2a).

Increase of physiological weight loss of bell pepper with
storage period is in agreement with the findings of several
researchers. Znidarcic et al. (2010) observed progressive
weight loss of bell pepper fruit throughout the storage
period due to the loss of water through transpiration,
reducing market value and consumer acceptability.
Nyanjage et al. (2005) found losses in the weight of sweet
pepper throughout a storage period of 25 days tested with
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different packages and stored at various temperatures. Bell
peppers are very susceptible to water loss, and reducing this
water loss is the priority during storage (O’Donoghue etal.,
2017). The variable temperature environment may increase
the rate of water loss, possibly by increasing the vapor
pressure deficit between the tissue and the surrounding
air, leading to the enhancement of transpiration (Ben-
Yehoshua and Rodov, 2003). Shafiee et al. (2010) reported
that loss of weight in strawberry fruit is due to metabolic
activity, respiration, and transpiration. Delayed cooling
of bell pepper samples for 24 hours stored with and
without cover in a greenhouse showed more significant
physiological weight loss than bell peppers stored in a
controlled chamber immediately after harvest, leading to
negative effects on its appearance and acceptability on a
consumer level.

Firmness

A continuous and gradual decline in the firmness of bell
pepper was observed in all treatments throughout the
storage period (Fig. 2b). The statistical analysis indicates
that the firmness values of bell pepper were found to be
significantly affected (1% level) by the delayed cooling
treatments (Table. 1). The R* and CV values for the
firmness change parameter in this study were found to be
low. Although significant differences in firmness losses
were observed among all treated bell pepper samples
throughout the storage period, the firmness losses were
slower in IS treated bell pepper samples (19.86%) compared
to DS (24.76%) and DSC (21.77%) treated bell pepper
samples by the end of the storage period (Table 2).

Similar to our findings, a continuous and gradual decrease
in fruit firmness was observed by Cheema et al. (2018)
during prolonged storage of bell peppers under different
postharvest treatments. This firmness decrease of fruit
throughout the storage periods is due to a high respiration
rate and weight loss (Cantwell et al., 2009; Lahay et al.,
2013). This study indicated that DSC treated bell pepper
fruit showed lower changes than DS, which could be due
to the cover reducing the air temperature inside the bell
pepper box (Mahmood et al., 2018), and immediate storage
after harvesting bell pepper could maintain better firmness
than delayed cooling of bell pepper. Data on firmness
changes of bell pepper samples over storage time under the
three treatments fitted polynomial models with R* values
of 0.98, 0.97, and 0.96 for IS, DS, and DSC treated bell
peppet, tespectively (Fig. 2b).

Total soluble solids (TSS)

The changes in TSS values of bell pepper that underwent
three different treatments during the storage period with
their fitted curves are presented in Fig. 2c. There was a
significant (P<0.05) gradual increase in TSS throughout
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Fig 2. Changes in physiological weight loss (a), firmness (b), and TSS content (c) of bell peppers during 15 days of storage under three different

delayed cooling treatments (IS, DS, and DSC).

the storage period, but the lowest increase was recorded
from 6.89 to 7.24 °Bx for IS treated bell pepper compared
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to treated bell pepper in DS and DSC conditions. A higher
increase in TSS was observed for DS treated samples.
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Table 1: Summary of ANOVA of bell pepper quality parameters stored under three different delayed cooling treatments and
storage days as factors; p values indicate significance at o <0.05

Source DF p-value
Weight TSS Firmness L* h° Cc*

Model 11 <0.0001 0.027 <0.0001 <0.0001 <0.0001 0.065
Treatments 2 <0.0001 0.009 0.003 0.084 0.084 0.016
Storage period 3 <0.0001 0.006 <0.0001 <0.0001 <0.0001 0.026
Error 24

Total 35

R? 0.98 0.74 0.83 0.82 0.81 0.78
Ccv 11.48 3.21 5.73 212 5.75 3.63
RMSE 0.15 0.23 0.47 0.68 1.44 1.26

Table 2: Influence of delayed cooling treatments and storage duration on changes in physiological weight loss, TSS, and firmness
parameters of bell pepper for a storage period of 15 days

Quality parameters Treatments Storage period (day)
0 5 10 15
Physiological weight loss (%) IS 0¢ 0.33° (+0.11) 0.51° (+0.10) 1.462 (+0.12)
DS 0 1.09° (+0.10) 2.52° (+0.17) 3.187 (+0.22)
DSC 0 1.13° (+0.14) 2.39° (+0.23) 3.122 (+0.26)
Firmness (N) IS 9.312 (x0.35) 8.39° (+0.29) 8.02° (+0.13) 7.45° (+0.18)
DS 9.243(+1.10) 7.75° (+0.53) 7.38° (+0.42) 6.90° (+0.32)
DSC 9.742 (+0.43) 8.56"° (+0.35) 8.32% (+0.45) 7.62° (+0.33)
Total soluble solids (°Bx) IS 6.89° (x0.15) 7.08 (£0.14) 7.09° (x0.36) 7.242 (£0.32)
DS 6.89% (+0.14) 7.18% (+0.18) 7.32% (+0.22) 7.36% (+0.44)
DSC 6.67° (+0.11) 6.88° (+0.10) 6.89° (+0.13) 7.082 (+0.10)

For each treatment, means (+SD) within a row with different lowercase letters are statistically different (p<0.05) among storage days

Table 3: Influence of delayed cooling treatments and storage duration on changes in color (L* h°, and C*) values of bell pepper for

a storage period of 15 days

Color Treatments Storage period (day)

parameters 0 5 10 15

L* 1S 33.55% (+0.45) 32.65% (+0.34) 31.29° (+0.34) 30.89°(+0.61)
DS 33.422 (+0.82) 31.38° (x1.12) 31.95% (+0.53) 30.18°(+1.12)
DSC 34.46° (+0.45) 32.30° (+0.34) 31.40° (+0.34) 31.37%(x0.61)

he IS 28.972 (+0.04) 26.39° (+1.08) 24.40b° (+0.73) 23.46°(x0.84)
DS 28.312 (+2.48) 25.160 (+1.71) 22,69 (+0.86) 21.58°(x0.85)
DSC 28.44 (+1.28) 25.47° (+1.46) 23.89 (+1.45) 22.18%(+1.46)

il IS 34.97% (+0.54) 35.372 (+0.62) 35.622 (+0.66) 36.08%(+0.63)
DS 32.67¢ (+0.55) 33.29% (+0.69) 34.56% (+0.99) 35.153(x0.99)
DSC 34.05% (+1.01) 34.90% (+0.57) 34.812 (+2.66) 36.20%(+2.32)

For each treatment, means (+SD) within a row with different lowercase letters are statistically different (p<0.05) among storage days

The analysis of variance indicates that TSS of bell pepper
vary significantly (at 5% level) over the delayed cooling
treatments as well as period of storage. R? and CV values
for change in TSS contents during storage period was found
to be low (Table 1).

Similar trends in changes of TSS values were reported by
Bagnazari et al. (2018) during the postharvest storage period
of bell peppers with different pre-harvest treatments. The
decrease in the TSS for IS treated bell pepper could be
due to the slowing of respiration and metabolic activity,
resulting in a slower change from carbohydrates to sugars
(Ali et al., 2011). The increase in TSS for DSC treated
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samples was comparatively slower than for DS treated
fruit, which could be due to the cover effects reducing
greenhouse air temperature (Abdel-Ghany et al., 2015).
The data obtained on changes in TSS values over storage
time under the three storage treatments fitted polynomial
models with R? values of 0.91, 0.99, and 0.92 for IS, DS,
and DSC treated bell pepper samples, respectively (Fig. 2c).

Color

Fig. 3 shows the changes in color (L*, 4° and C*) values
of bell pepper throughout the storage duration with the
three different treatments. During the storage period,
a general decrease in the skin color of bell pepper was
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Fig 3. Changes in lightness (a), hue angle (b), and chroma (c) values of bell peppers during 15 days of storage under three different delayed
cooling treatments (IS, DS, and DSC).

observed. There was significant variation (at the 1% level
of significance) in the color (IL¥) values of bell pepper
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fruits subjected to different delayed cooling treatments.
The bell pepper samples stored under IS treatment showed
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slower changes in L.* (33.55-30.89) values, indicating less
browning compared to the other delayed cooling treated
samples. A significant decrease in the 4° value of all treated
bell pepper was observed during the storage period. Less
of a decrease in A° (28.97-23.46) values occurred for IS
treated bell pepper samples compared to DS and DSC
treated samples after 15 days of storage. The C* values
were significantly different (at the 5% level) and followed
the same trend for all treated bell pepper samples (Table. 1).
The lowest changes in C*values were observed from 34.97
to 36.08 for IS treated bell pepper samples compared to
DS and DSC treated bell pepper samples after 15 days
of storage (Table 3). Color change in fruit is associated
with the ripening process and is one of the indications of
physicochemical development stages (Renquist and Reid,
1998; Tigist et al., 2013). Srinivasa et al. (2006) observed
fewer changes in L* values and a gradual decrease in hue
angle during storage of bell peppers using eco-friendly
films.

The color (L¥*, 4°, and C¥) values of bell pepper samples
over the storage period under the three treatments were also
analyzed by different linear and nonlinear regressions. The
polynomial models were found to be the equations that best
described the changes in color value I.* during the storage
petiod with R? values of 0.97, 0.77, and 0.99 for IS, DS,
and DSC treated bell pepper samples, respectively (Fig. 3a).
Whereas the changes in 4° values during the storage period
were fitted with R? values of 0.99, 0.99, and 0.99 for IS,
DS, and DSC treated bell pepper samples, respectively
(Fig. 3b), and the changes in C* values were fitted with R*
values of 0.98, 0.97, and 0.87 for IS, DS, and DSC treated
bell pepper samples, respectively (Fig. 3c).

CONCLUSIONS

Bell pepper is one of the most important horticultural
commodities and requires appropriate postharvest handling
due to high susceptibility to quality deterioration. Delays
between harvest and storage could results qualitative
deterioration of bell pepper. Therefore, this study was
aimed to investigate the effects of cooling delays before
storage on some quality parameters of bell pepper stored
in a controlled chamber (10+1°C, 90+3%)).

Three delayed cooling treatments, IS, DS, and DSC, were
applied to the harvested bell pepper and physiological
weight, firmness, TSS content, and color (L*, 4°, and
C* values were measured for 15 days at 5-day intervals.
Overall changes of the IS treated bell pepper fruits were
slower compared to other samples for the assessed quality
parameters throughout the storage period. The quality
parameters of DSC treated bell pepper remained better
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than DS treated samples due to the cover effects. Delayed
cooling for 24 hours had significant negative effects on the
quality parameters compared to the bell pepper stored in
a controlled chamber immediately after harvest. The data
of this research may indicate that bell pepper should be
stored immediately after harvesting for better quality during
storage. Therefore, a delay between harvest and cooling
would be expected to persist at the consumer level.

This research revealed the impact of delayed cooling
treatments on the quality parameters of bell pepper stored
in a controlled chamber, so farmers should handle their
harvested bell pepper in a controlled chamber before
transportation to processing and storage centers. However,
further studies with different cooling delay times (i.e., 0 to
72 hours) for different cultivars are needed to model the
impact of delayed cooling on bell pepper before storage to
controlled chamber. Studies on the impact of mechanical
damages on bell pepper fruits during transportation
from field to consumer chain would also be extended to
investigate the total postharvest losses.
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